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[ tmm n i-A by a b m&mmm:m\-*t& 
mftmMWz& ^x , P y vm co P w«-f f 

lit WiiM^ ffifBpS? 5 -y K«£tt(=ifc^TSJ5r 

5>yKJl«ffi«1I$£«fi!^S»Al, Gai-, NiOA 
UMlt^y^&A 1, Gai-y Ni^m&Ztl&Zb 

mm ti-mmn i 
±ia P a^7-y bmimmmmmt^ztti 

X . 0< (y-x) SO. 04^«^iWc^t^f 

[Il*ii4 ] ±iEffiissK-e^*t±iaA i x g 

a i - x N JB b VftliZ . A 1 ffifiiW y £ x H^Lfl. 

^v-t ■/ KS^iftttfcc: b mmb-tm^a¥.2ttz 

[OOOl] 

tzwzmmizmwziikWimY-vyym<mmzmi 
ifhh ^m^mmmzmt & *> <nvs> & . 

[0 0 0 2] 

9 <ommmi v -^^w.^z.mzmtmt& tz 

^&fcztix^&m$i%cvm#\s-- me 3 o~ 
6 5 o nmmmzm^tm^m^-^xh 

•9, TORTUS DVDfcffl^ftTUS, 
[ 0 0 0 3 ] Lj&»L . t ",1x1 mZ&M • fcfcliS 

H£ 2mmm-fitzMzi l mm i 4 o o nmssjseDW 
mm^m#u-^zmmm^z^tix \ . 

[00 04] ^«&Wfe¥«frF— fTfflfifc LT 

■ HB^^^X.T-^ 0,199 S^cOHS^t i 5 G 
aNi|||lLED«»B, 1 9 9 5^1 2^»t 

ii, iiit< nmtmz x tyvuxis-vzmvmim 
s^tctt, 1 9 9 6^7j?«±^aeis 

[0005];;^ H5£#EfSLT#*<?)Msyi¥3i 
0 5 irmmmmmi¥u~^crm^zmmmmm 
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2 

(000 1)M±Ittl>t7r^7 
*fK3 1_Lt, GaNA>y7r«3 2HU, nflK 
WBfSM bO> nMG a N EpfeMf 3 3 , nSAlo.osG 
aojiN?77 FJf 34. niG a NjfcffA VM 3 5 , 
MQWSttJl3 6. pMGaNTt/j'-f KJI3 7. pIA 
lo.09Gao.9iN^5-yb*JI38, &U\ pIGaN3 
y??Ml3 9£MOVPEi£ (*«^«MfflJ«^) 

[0006] <fo^X\ by A ■ x-yf-y^t i 0 pIG 
10 aNrjy^^ H3 9SWpIA 1 o. ogGao. si 

■ybm38$:*-y-X-vi~>7't&bmz, niGaNt 
HJi3 3?)-3B£Sgaj§-lfC. nSGaN4« 330 
SJBffltCT i /A u*> nijm«4 0 fcffcttS t ft 
. pIGaNa^?M3 91CtUf7^ T«M 
P*#t4Si02 !4 1^LTNi/AuH^ 
pfflmffi4 2S-|Stt. -x 7 fy^lL 

s. 

[0007] L£>U zcou^MQwm&comM^m 

20 ftV— ftf)*£, t#Vift«S*gJth^'3. 6 k A/ 
cm' mst, «l^a^fWD, <ro* 

[0 0 08] H6#B3 

J: o fc, t^m^ti Pi?77 Kltfc^T t 6 k A/ 

30 Ho— 3t»5k#ii9#i6. 

[0 0 09] ;«?5fc«)» 8£*fctJ^Tt±. MQWJSttJg 
36 t pgyGaN3fe^M 3 7fc«r B l gS^ti. pi 
GaN3M-f KJI3 7 t piA 1 o. os Gao. si N7? «/ 
H«38fcWEIt. A 1 Jfci&so. 15-0. 2 0g«t0 

H, gp*>, xi^^hny^'cr-y^jflrf^tl-ittiO 

[0010] f^Rf2\ MBa**W^PJt^fcV^T(i. MQ 
WvSttJlt P®GaN3K#-f HStWlSIt;. Mg^5X 
40 1 0 19 cm-3(CF-7°L^P + MA lo.isGao.ssNX 

b •■/ > m * imh z b tm^ ^tix^i ( &wj; t> «f , 

Wl 0-5623 6^fg#K?) . 
[0011] 

im-mmi^obi-mmi ufl. i&mizi- 
a by a vm&mmfa*m\^imQw^m/-<f 

iZH^X. M}ffimcV±$%pWA 1 GaN^-A-7 
nH$±JI£f£Wy§-£4di;, pIA 1 Ga Njft^^ 
TliA 1 ffil^Jrb^i <-rWf-r^{ifpSdr J f 'J Tit 
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[0 0 12] IP*>, A 1 GaNIl A 1 ffljfcifctfO . 0 

9«p^A lo.o9Gao.9iN^5'/FJf<?)%^tt. 7C 
* F- t"y^'L £ < V^fflTfc 0 , V~^y bXfcZ 

Mg^hi-^&x d«< txh^t^x^^urms. 
m&T^-i z t tmhtixa *} , zvmmiA i mat 

<£St3fc*aK$:l.fi0t\ «»pI?77 FJI 
<7)A 1 fij&fctfc * * U 7««li, A 1 o. 09 Gao. 9i N. 
2X1 0 17 cm-3fcl^Jtffi^'ffl^^fLTl^„ 
[0 0 13] i$Ki^^5-plA 1 GaNt 

[0 0 14] Lfc^t, *fffli±, *-^-7D-| 
±jf, HPi,, xWFny7"o. 

ho 

[00 15] 

^Bfl£0^ft^g«^vSttil3£«^«B&e^ >"y F 
^7yAVfoV). mi, 2, 4(1, iSttJL n 

01#B? 

( i ) *%mn, +>f v%{t£Vv¥mmm^fc 
^mmtftmwiz&ux , p!?77 K*5«opM3iyr 

A F m 3 t (SttSHHIfc: , pl?5 7 h'Jf 5 £ftfctfc^T 

mmzwm K-Kv^sfuts** F-t°y?s 6 

[0 0 1 6] pS^5-yKJi50-aJt:pS 
7 5 >y F/I 5^#c£Jt^T»^S5?tS F-t°y 

filing f - 1 v ym 6 & istt h z 1 1 i -> -t , pi 

7 5 ■/ F/I 5 coghftttfcM^tfS £ fc &< iEFL«££ 

$i - i iiififttiiir^ftj i i\m-fhzttfX'ish„ 
, z omzmim k - e y m ± & * * u riijs« 

*1M1, *%BJ*^j:§pMGaN3y^^FJl(^ 

■t h m Hff « f - 1- y ^ t za ^ x nig § ti x i ^ . 

[0 0 17] ifc, £tO«^iSF-b°y;?"fl6«. 
e»»JJtfcUT , vs'y FSWpS? 5 -y FJf S^fto 

[0 0 18] (2) ±12 ( 1 ) lz&^ 

x, mmStv-vyymetiK P w?7 ■vvmsoim 

ffimZmf&-t&A 1, Gai-x Nj;OAlffl^Jt^# 
4A1 ; Gai-, Nj^fl&gStlfcifc-H^Sfc-rS. 
[0 0 1 9] pM?5-/FJl5£fi»t.g.7S 

m&F-vyrmenA itimty£, P i^7 f« 
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4 

5 ^ffiOffiiicOA 1 SMitxi; "9t^<-f-*£i:tJ: 
£ts, £<9#&<da i fMityii. a i ffljayfroig 
J: at. «*coxi^^ Fny7"n-^J1«A lMJti 

r >'bz<-t&!m&$>z>„ m*>. Aiffifijuty^iffirat 

&tx^mMRmmim^im tit. bu-vxyzm 
mzhh(?)x\ jia^teii^A i mmty^mv^hzt 

10 

[0 0 20] (3) ±fz. #&HJJti, ±fB ( 2 ) tiJ^ 
S«jSF-h°y^"Jf6«Ai$Mi[:yt±. pS?7 
■7FJl5«ffi^Ii«^MttxtMtT. 0<(y- 

x ) < o . 0 4 ovmiffifc-tz. t mmt-th , 
[0021] z<7>m^ sm^cmm^A i m&stv 1 1 
xa. pi^ y y fi 5<m<mmmmtxtz*ii 

X, 0<(y-x)^o. 0 4OM«. »M:ll 
0<(y-x)^0. 0 2«H8ffi^iS^£t* i a^L 

20 [0022] (4) if;, ±f E ( 2 ) 

( 3 ) fctJVvts S5i««H-try^Ji6i:A lx Ga 

i - x n 1 1 vmz . a i mmw yKx t s^t-t i. / 

U-T-v FS^lSW^t^^Sttt-^o 
[0 0 23] rwKfc, ryHJlSSttSitt 

?Lt*ttS«fi»St / 7f«^^ £ k*ft3r 
< , it?iJjaR;^ffi«f S £ t «. . 
30 [0024] 

«„^,@2(a)ii ifwmmi^mm^mm 
<mmxmms-<f mnmxh 0 , 02 

(b) ti, 02 (a) tfc^T«ilT"^-p»MQW 
iSttJMiSfSw^y F £ . 

02 (a) #{B 

S-f. (0 00 1 ) ffi. IP*>, cffiSr±ffiff -i-Tv^H 
(506H-S i CM^SnlS i C8$U l±t. TM 
40 Ga (fy^f^'JW) , TMA1 (FU^^T 

cn^.m^^x fc L Tffl I * M O V P E }£ lz i T , 
iK^Eft^7 0~7 6 0Tor r, i?IR(f, lOOTo 
rrtL, ^SJgS- 8 0 0-1 2 0 0°C, M^if , 9 
5 0°Ct LtzimX\ J¥$ 5 0-3 0 0 nm, M^ii, 
5 0 nrniOA 1 GaNA' 7 7rfl 2£tflM$-£Z>« 
[00 2 5] ^I^M^T, TMG a , TVt-T, F- 

A-yi!gfcUSiH4 , at/, %-rVTtfAbLXAt 

»5rfflV^T, JSSJE^J^ 7 0-7 6 OTo r r, fiflfi. 
50 (f, 1 OOTorrfcL, j3g^SS&8 00 — 1 20 0 
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°C, Miff . 9 2 0-CfcLfc«JBK\ ff§0. 1-2. 
CUm, Miff, 0. 5/xin-C, ?«fti»lfe6*5xiO 

17-1 X 1 0 19 cm-3, Miff, 2X1 0 18 cm-3C0n 

[0 0 2 6] TMA 1 , TMGa, 7Vt 

K-y^yht tTS i H* , &7>", *+l/7#X 
fcLT«0**^ffl^T. J&SEft£7 0-~7 6 0Tor 
r, Wilf, 100TorrtL,MfiS?800- 
1 2 0 0°C, Miff . 9 5 0°Ci: LfctfJTC, Jf $ 0 . 

1- 2. Ojum, mill. 0. 5^mT", ^MttillK^ 
1. 0X10"-1. OXlO«cm-3,Mill 1. 
0X1 0 18 cm- 3 <50naAlo.09Gao.9iN^5'7 Fflf 

[0 0 2 7] §|&»vt, TMG a , 7^-7, & 

0-7 6 0Torr,Mill lOOTorrtLi 

ii&KSrsoo-i 2oo°c, mm. 9 3o°ctL£ 

ttST", If $ 1 0-3 0 0 nm. Miff, lOOnm 
T, =PWBj«B66*5x l o^-l x l o 19 cnr 3 . Mi. 
ff, 2 X 1 0 1B cm-3«nlGaNM^ KM 1 5 

[0 0 28] §|$«,vC TMG a, TM I n (MJ* 

^/Ky^-M , ry^-r, at/, ^^yr^'xt 

UT^N 2 ^fflHt,MEAJ7 0-760Tor 
r. Miff, lOOTorrhL, ^*M^550- 
9 0 0°C, Miff, 7 0 0°Ct LfcttJBT, *S 1 nm 
— lOnm, Miff, 5nm<?)7VK-7Ino.o3Ga 

0. 97NAiJ7JlT-'M^:fX*:J¥£3-l Onm, Mi 
ff, 4 nmOTV F-TI no. 15 G ao. 85 N^X^JlSr 

2- 1 0/1, Miff, 3BjfcS3-ttTMQW?SttJil 6 

[0 0 2 9] 3l#f^T, TMG a , TV^-T, t"X 

XklXWNt fcfflwc, j££E*£7 0-7 6 0To 
rr.Miff. 100TorrtL.MiSU800 
-1 2 0 0°C, Miff, 1 1 3 0°Cfc LfctfJITC. JS£ 
1 0-3 0 0 nm. Miff, 1 0 0 nrnf, 
#U. 0Xl0 17 -5. OX 1 O 19 cm" 3 . Miff, 

1. 0 X 1 0 18 cm-^ P iGaNM-f Fill 7 

[0 0 3 0] 3I#S5eUT\ TMA 1 , TMG a, 77* 
— T, t'Xy^n^y^y'x-^^y^A, atf, 
^-f U7#ii:LT<0N2 Srffl^T, j££ffifc* 7 0- 
7 6 0 T o r r , Miff, lOOTorrfcL, J&JIS 
1^800-1 20 0°C, Miff, 9 5 o°ct bfcjRfli 
T, ff£2-5 0nm. Miff, 2 0nm? > ^H«9» 
Wfi2. 0 X 1 0 19 — 1. 0 X 1 0 22 cirr 3 , Miff, 

1. 0X1 Q^cm-i^pm.^y-yYm^-u^mm' 

I.P 1 MAlo.09Gao.9iNill8£jfcft§-£.g> 0 
[0 0 3 1 ] 3I#$eV>T, TMA 1 , TMG a, 7>t 
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7 6 0To r r. Miff, lOOTorrtL.MS 
S£ 8 0 0 - 1 2 0 0 °C, Miff, 9 3 0°C fc LfcHOB 
T, J¥§0. 1—2. O/xm, Miff, 0. 48/xm 
X\ TM^W&tn. 0X10"-1. OXl0 19 cm 
3 , Miff, 5. OXl0 17 cm- 3 «plAlo.09Ga 

[0 0 32] ^I^M^T, TMG a, 7y^-7, h"i 
10 y^n^y^xx^^y^A, SV, Jf^'J7# 
Xi;LT«N2 ^fflV^T, JSSJ±^&7 0-7 6 0To 
rr,Miff, 100TorrtL,MfiM800 
-1 2 0 0°C, Miff, 9 3 0°Cfc LfcJRJBT, ff£ 

0. 1-2. O^m, Miff, 0. 2umX\^mm 
SEffl. 0X10^-1. 0X1 0 19 cm-3, Miff - 

1. 0XlO 18 cm- 3 «piGaNay^^M2 0^ 

[0 0 33] H5>f ■x.yfX^tiDplG 

aN3^^M20at^plAlo.o9Gao.9iN?5 
20 •/ Fll 9 Sr^Xyf-y ?"Uc niSiCffi 

1 1 <0«H«fJ¥£ 1 0 0 nmON i nffllffi 

2 3S:iSft5t4tt, pIGaN3y^^M20±C 
fixF^7°ttlHP£^rtSS i 0 2 miiftLXW- 
3100nm«7)Ni*>^«pia«ffi22Siilit, ftS 
SgL#700jumfc&£J;3 fc#fatW S i 1 1 J: 

[0 0 34] 02 (b) #EB 

Fl^pffiBfrJH' FiltS-f Ml WJWitc F- 
30 ty^frfS^fctJ^T, p + MA 1 o.oaGao.giN 
11 8fc LtUSOT, S?ifiF-b°y^"t#a^>F 

=fc 0 , £»«^> HSj&s p M A 1 o . 09 G a o. a i N ? 

X\ ZCOp 1 MAlo.09Gao.9iN^18^'m^f^-f" 

[0 0 3 5] ttz. ^fflp* MA lo.09Gao.9iNjfl 
8fi, 2 0 nmgj£fc#jjj£3^«t\ ft«SF'-b°y 
^"LTt, pI^7 7 FJf^*^^I«F-ty^"L^ 

fc, i<P0*|^£Op + MA lo.09Gao.9iN]fl 8lzMf 

&iEitimh(r>mmi,±x£%^i>ffw. 2. oxio 19 
-1. ox 1 o^cm-^m s mmznmLX2x 1 0 

So 

[0 0 36] itOp + MA 1 0. osGao. 91 Nil 

8f±, pIA 1 o.09Gao.9iN^^>y Fill 9t|a|tA 
50 1 SMibf$) 0 , $£*tox w F ny/o «y ^Btjt^ 
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[ 0 0 3 7 ] fip*>, i«S^FJrWftft£K-b°y^ 
4 S ^ r U 7itJK«±MJ[rt4, *56BB«^t ±SplGa 
N 3 y ? ? hmizm-&WMmfce>1BMmi%frt>&\^ 

L. M g?IS^'5 X 1 O 20 c m- 3 toiS?iffiF-t°y^'Ji 

Y—vyrmnmmws o nmsft^jiv^x 

5ffl5£fc J: S * ■v U r«JS^iISi±^^T-$) S A\ n y 
"9 U TiBStfJiBn LT v ^ ^ > t <n Xfo 

MA 1 o.ogGao.siNjf 1 8^Jf§ d Sr 2 n mS d S 5 
0 nmfc IX\^ICDH, d > 5 0 ffyt$& tJitSfitt**^ 
^l»^46j£CTSft^SS^%Mt. d<2 

[0 0 3 9] H3#JS 

0 3 (i , pI^77 HJ1«0 P Mt^W KSO-^ffl^ t> 2 
0 n mOfBttO* U 7ag£S€£tffc*li^0 t # V> 

mfr^^fr^iofc, *-rVTmj£.tf5x. 1 0»cm 
- 3 t*J (t 4 L, S V ^ItS^ 15 0mAT*i 0>fc*t t 

i4«^U ^'JTMi^lx 1 0 19 cm- 3 tfeutll 

[0040] ^fui. h^pM? 7 >y Hwaitmai 

-r - fc awn s ti h ■kjhx $> h t # 1 1> ti , m\ £ ft s 

IHiLTtt, 02 (b) t^LJtSt, SwlKK-b 

y m izmim'mmco^y vm^±mzimmm 
^mihti. ttz. m^^vrmmuzximmim 

[oo4i] ±yjo«y *%mm i (vmmmmiz 
a ^x (4 , ^FifW^s^ f - f y x" tff d df u r 

KfL "JhL ly«tJ 

[ 0 0 4 2] mz, 04 ( a ) Sr#RSLT. *^«Sf 

on 2 wnis^fficoffljs^^Eftv -- r a. mmm v 

-¥>?mX'fohp+ MA 1 o. ogGao.giNJll 8C0A 
lfif$itO^£^;iTp + MAlo.nGao.89NJl24 
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[0043] ig*>. ^nmvmmmmiziitfhp* 

MAlo.iiGao.8 9 Njf 2 4«MgiaS(i. 2. 0X1 
0 19 -1. OXlO»cm-^l ^-fLtMJtE-tSjE 
?LiiShi4. 2X10"cm- s ghilX10 ! »cm- 3 

mmx'fo&tmiztiiv tfz. P + lAh.nGa 
o. 89 nji2 4 off $ t, . ±m^m i vmmmmt 

<rm&X'2 nmgdi 5 Onrat 
[ 0 0 4 4 ] 04 { a ) #B3 
10 111 1 tp-. '^1 'f 'Lt ' Tn A^I^(fL —if 

?>tyt>fr%i.5lZ^ P + SAlo.09Gao.9iNJf 18(7) 
4 0A lffl)5gi[:«±#^P + MA lo.nGao.89NJl2 

4 srfflv ^ ; i: t j: o -c . {zn-th mm&±* 

[004 5] ;o^y SffiSH-f y^JicOA 1 *M 
{4. piAlo. o9Gao.9iN^5vh*Jf 1 9«A1»K 
ifcT*4 0. 0 9t^tT, 0. 0 2@at*^<=5: 

20 ^ct)-c\ a i mut^ma^zxi^ v rmmm^m 

[ 0 0 4 6 ] fiP^. A 1 ffljjtlfc<0«Jni(C J: I. KSfffflO 

«ant . a i ffljsit^JttBntff 5 ^ u rs««ffi«t 

commt ^zmLxmm^mmm-tt'mm k> , a 
30 i mmt^mtatz 4 0 ^ ^ y TiisoffiMoitirft]*^ ^ » 

T . Mitf, Pi?7 v YMCDA 1 *MJrt4 0 0.04 
UWzZ\*1ffiit. IMItlt 0. 02gS7v#V^ 

[0047] ^(y 04 ( b ) Sr#BSLT. ^mM^M 

com3^mmmmcom^^m#iy— p + ma 

lo. nGao.89NJ!2 4tpMA lo.09Gao.9iN^y 
•7 Kill 9t»lCpIA 1 GaN/l/-f7 FJI2 5 

40 ii<nm2cr>mifcmmtmnmzntxhh<7), pia 

1 GaN^P-T7 HJI2 5«0SjgIgC0^&iiHH-t 

So 

[0 04 8] ;«pIA 1 GaN?V-f7 YM2 5* 
ffM-fSfctotti. p + MAlo.nGao.89Nif 24^ 
f&^ittz^h, TMA 1 „ TMGa, 7Vt-7, b" 

fiXtLXCDNz im^X. JSSE7lSr7 0-7 6 0T 
o r r , M±«f , lOOTorrtL. Jt^SS^ 8 0 
0—1 2 0 0°C. Mxti\ 9 5 0°Cfc L/tft^TX TM 
50 A 1 TMG 3 if.-'- i$ , Tin' -i fl :««Ali 



3/20/2011, EAST Version: 2.4.2.1 



9 

j£ifc#0. 11K0. 0 9 *Sj& i 2~ 
5 0nm, flUtf, 2 0nmT\ ^W*lg^'2. OX 
10 19 -1. OXlO Z! cm-^Mili, 1. 0X10 
»cm-80pi/l/-f7b'A 1 GaN/f2 SSrffcftS 

[oo49]ap*>, iom3 ^mmmm^zm-fh p + 

S! A 1 o. 1 1 G a o . 89 N Jf 2 4 Stfp M^P-r -y F A 1 
GaNJf2 5C0MgiBS(4, 2 . 0X10 19 ~-1. 
OXlO !! cm-3t*l **Lfc*tJ&t&IE?LiB£h. 
h E 11 #«2Xl0 11 cm-^h, h E gl X 1 O 20 
cmimSlTfcZ,kmMZtl&« tfz. P + MAI o.ii 
Gao.89NJi24fttfpS$0'-T'y FA 1 GaN«2 

5 ojp § d , d g ±i a^s? i nmmmm tnrnn 

Iit#«2nm^d, d g g50nmtUW. 
[ 0 0 5 0 ] 04 ( b ) #EfS 

04 (b) Ji, ±a«J5£LTJBJSLfcSS3<O3Sit0) 
J$B<95fi8fc£¥#fo: I' — f «0 M Q wigtt jf jfifc av \ y F 
JfJ^T'yM.Tfo*), 036»A>BHfe*»*J:a(c, p + MA 
lo.iiGao.sgNjf 24taj^TpM^V-T"y HA 1 
GaNJf2 5£ift(tT^I><7)T\ S^tMSr.XA-.Xt 

^WtlEftS a 1 ? WUCt-aT, p + m 

Alo.nGao.89NJl24 «0#fflfc]E?Lfc:*«-ftmfiat 

[0 0 5 1 ] ^%m<r>%3cr>mifcCDB1§:tZt> 
^T(±, P + SA lo. nGao.89NJl2 4fci:-T>-<:W? 

HA 1 GaN!2 S^Mttl-it^ioTiETLK^t--?. 

4 ffi»**»rffifc: % 0 . -fixfc J: ~> T , ffi L £ i 

[0 0 5 2] ftfe. ZCO^&CQp* MA lo.nGao.89 
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